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The Ule of a 
Mathematical Inftrament, 4: 
Called a 


QUADRANT, 

Shewing very plainly and eaſily to know 
the exact Height or Diſtance of any Steeple, 
Tree, or Houſe, &c, Alſo ro know the Hour 
of the -Day by it : the Height of the Su, 
Moen, or Stars : and to know the time of 
Sun-riling and ſetring , and the length of. 
every Day in che Year : che place of the Sun 
in the Ecliptick : the Azimuth, Right Aſcen« 
ſion, and Dcclination of che Sun, Witch ma- 
ny other neceſſary and delightful Concluſt- 
ons, Performed yery readily. 


As alſo tne uſe of a Noftaurnal : whereby you 
may learn to know the Stars in Heaven, and the 
Hour of the Night, by them. With many other de» 
lightful operations, 
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The third Edition, wherein the miſtakes in che former 
Impreſhons are Correfted, By W. ÞP, 
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Plal. 92. 6, A braitih man knoweth not © neither doth a Fool wn« 
derftand This, y 


The Quadrants, Nofturnals, and this Book, ae to be 
ſold by Joſeph Moxon, at bis ſhop on Ludgete hill near 
Fleet. bridge, at the Sign of Atlas,in Lyndows 1665, 


To the Reader, | 


R Eader, What I have here written of the uſe of the Quadrant, was 

intended for the uſe of ſome of my Friends, that wnderfiand net the 
ſe of that Inſtrument ; which when Mr. Moxon ſaw, be requefied 
the Copy of me; to accommedate ſuch of his Cuſtomer; Trithall, as buy bus 
Quaedrants, and yet underſtand not the «ſe of them. 

What 1s Tpritten concerning this Quadrant and Quadrat, i written 
us general for all Quadrants and —_ 5 bud That concerns the 
Hour-lines, is particular to this Infirument ; and Tere firſt hinted as 
by Stofler, «nd aficrwards perfetted by Mr, Gunter ; with «ddition 
of Azimuth Lines, &<c. 

Now if you defire to learn the projefing of theſs Hour and Atzi- 
muth Lines, you muſt peruſe Mr. Gunter, zhbe bath made Tables 
of prrpoſe for the carrying on of theſe Lines from the Equaror to the 
Tropick, for this Latitwds ; and given you direttions how you all 
- make other Tables for all Latitudes : which here 1s not my tas kh ro inſort, 
Neither would 1 have you thinkthat what I have Toritten concerning the 
»ſe of theſe Hour and Azimuth Lines, proceeds from my e'wn head 
but from Mr. Gunters inſfiruttions ; which Ihave digeſted into ſuch 
a method as I thought would be moſt plain for my friends to underſtand. 
Therefore to them that are u7: lgifmll m the wſe of this Infliruxment, baye 
I direfbed theſe few lines, and not te the Learned, who are bettey able 10 
inflrutt me in theſe and other Mathematical Concluſions , then to receive 
«ny inftrufrvn from, 


Their rcal Well-willer. 
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diameters ; as in the figure A B C, where A is 


the Center, 
A B one of the 
Semidiamecers 
nd AC the 
other, and the 
outmolt Verge 
B C is the 
Limb of the 
Quadrant : or 


more properly 


the Quadrant it ſelf ; being one quarter of a 
ircle, and therefore is called by the Latine 
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The Uſe of the 


LTADR ANI. 


Quadrant is the fourth part of a Circle, 
and is comprehended berween two Semi= 


i 


ord Oxadrant, 


The Quadrant BC is divided into 90 equal 
darts, called Degrees ; for, becauſe the whole 
ircle contains 360, Degrees , therefore the 
Quadrant (which is the fourth part) muſt con. 
ain go, Degrees : each of theſe Degrees are di. 
ided into half, or quarter, or more, (as the 
reenefſe of the Inſtrument will admit) being 


A 2 


i s. 


2 Theſe of 
numored at every tenth Degree, as 10, 20, 
JO, 40, C&c- 

Now foraſmuch as go Degrees in the high- 
eſt cleyation, or loweſt depretſion of any, thing, 
therefore very aptly doth this Inſtrument ſerve 
for Menſnration ; as for example. 


If you hold the limb of the Quadrant G9. 


ward you, and the uppermoſt Semidiameter of 
the Quadrant Parallel with the Earth or Wa- 
ter, then what objcct ſoeyer you behold through 
the Sights, is juſt ſo high aboye the Earth, as 

our Eyc is, If you life the Center uncill the 
thread fall upon ten Degrees in your Quadrant, 
and then look through the Sight, as before ; 
the whatſoever objze&t you behold through the 
Sights, 1s juſt ten Degrees high, and the height 
of your Eye above the ground ; Alſo if you lift 
the Center up till the thred fall on tWent 
Degrees, then what object you {ce through the 
Sights, is twenty Degrees high ; and ſo of all 
thereſt, 

By his you may underſtand what the Qua- 
drant is made for, and what it repreſents: and 
though it may be employed for many other 
chings, as the taking of Angels at any diſtance, 
yet the oenerall uſe is in what is aforeſaid, Now 
therefore I will ſpeak ſomewhat of the exatt way 
ro uſe the Quadrant, and to aycid errour in the 


uſe of it, 
Take 
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the Ogadrant, 


+ Takethe Quadrant in your hand, and hold 


jir ſo that the thred to which the Plummer is 
| fixed, may hang down cloſe by the face or flat 
of the Quadrant ; and be furc that the thred 
do not lean upon the Limb, or that it do not 
hang too far from it, but thar it eyen touch it ; 
then in this poſture bring the Quadrant to your 
Eye, and look thiough both the Sights, till you 
ſee the Sun, Star, or other obje&, which you 
would obſerve; then nolding the Quadrant 
ſteddy, ill looking upon the Sun, Star, or 0- 
ther object, lay your finger upon the thred, and 
ſo many D:grces as you "find berween the thred 
upon the Li. I and the end of the Limb from 
the Scmidiamerer upon which the Sights are 
placed,ſo many Degrees 1s che Sun diftanc from 
your Zenith ; and Go many Degrees as is be- 
rween the chred and the other end of the Limb, 
ſo many Degrees 1s the height of the Sun or 
'S:ar you obſerve aboye the Horizon. 

Example, Looking through the Sights to the 
Sun, I find the cared to fall upon 45 Degrees of 
the Quadrane; ; therefore I ſay,the Sun is Ju 45 
Degrees above the Hor.zon 3 and 45 Dcgrees 
from the Zenith, 

Again,looking through the Sights upon a cer- 
tain Star, I find the thred to fall upon 39 De- 
orces nd an half ; therefore I ſay, that that Scar 
is 39 Degrces and an half avoye the Horizon, 
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The Uſe of 
and 56 Degrees and an half from the Zenith, 
To take the Altitude of the Sun without 
looking through the holes, 
Ec the Sun thine through the firſt fight next 


the Center,and bring that beam of the Sun 


to fall right upon the hole of the other Sight J 


and ir will be as well or better than if you "had 
obſeryed ir with your eye ; and then the thred 
will fall upon the true Alcitude of the Sun aboye 
the Horizon, | 
What is meant by Altitude, 
He Altitude of the Sun, Moon, or Stars, is 
not ſo many Miles,Poles, Rods,ec. as is 
berween the eyeand che Sun, Moon,or Star;but 
it is ſo many Degrees and Minutes asis between 
the Sun or S:ar, and the Horizon; and therefore 
*ris ſaid to be (o far above the Mlorizon, I take 
Mr, Norwoods experiment for the beft, who 
ſaith, Thac a Degree in the Heaven contains 69 
Enoliſh miles or thereabout 3 ſo tharthis is true, 
Thar if I rake the Altitude of the Sun at any 
time, and find 53 Degrees from my Zenich, I 
ſay that there 1s 53 times 69 miles berween the 
place where I am, and theplace in whoſe Ze- 
nith the Sun was at that time + and by this 
means you may know how far it is to any place 
oyer which the Sun or Scar is at any time, 
Now in ſore Quadrants there is deſcribed a 
Quadrat, which is-made of two lines comming 
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the Quadrant. 

| from the Semidiameters A B and AC, as in F., 
| Figure you may ſee marked ; and hey are diyl- 
ded into 50 equal parts, That part of che Qua- 
dat which is nexc the Sights,is called T he Scale 
of Contrary ſhadow ; and that other, T he Scale 
of Right Rs The uſe of the Quadrant | 15 
to take Heights and Diſtances without meaſur- 
ing them, 

The beſt and molt cafic way for the taking 
Heights and Diſtances, is by the Rule of Pro- 
portion ; becauſe then any ſtation taken- will 
do the work ; Bur becauſe ſome are not ſeen 
in Arithmerick, I will firſt ſhew how to take 
H:ights and Diſtances wichour the Rule of Pro- 
portion, 

Mark the place whoſe height you would know, 
and look through the $ ohts co the place, and go 
backwards or forward "untill the thred fall juſt 
berwcen the line of Right and Contrary tha- 
dow upon the Quadrat, which is upon 45. Dcs 
orecs of the Quadrant ; or elie jult upon one 
half of che parts of Right or Contrary (ſhadow; 
or juſt upon one quarter of Right or Contrary 
ſhadow g then looking through the Sights to- 
wards the Center, obſerve till you tind che thred 
Fall juſt berwren Right and Contrary ſhadow ; 
then 1s$the height 2qual to the diſtance : bur if it 
fall upon one half of the parts of Right ſhadow; 
then 1s the height but half che diſtance ; jf it fall 
A 4 upon 


6 The liſe of 
upon one Quarter of Right ſhadow, then is the 
heighr bur a quarter of the diſtance ; if it falls on 
three quarters of Right ſhadow ; then is the 
height three quarters of the diſtance, 

Now of the parts of Contrary ſhadow ; if 


the thred fall upon half che parts of Contrary 


ſhadow,then is the height double'to the diſtance; 
if half way berween his and the Semidiameter 
wherein the Sights are placed, then is the height 
four times as much as the diſtance. Now ac- 
cording asthe Quadrat is divided you may find 


hereby the way to work the queſtion, 


I will give you an example of theſe by which 
they may be the bercer underſtood. 

I cake a Quadrant that hath a Quadrar, the 
parts of whole right ſhadow are divided into 
fifcy parts, and che contrary (ſhadow into fifty 
patts and I would know the height of a Stees 
ple: there looking through the Sights to the 
top of ir, I'find che thred to fall berween Righr 
and Contrary (ſhadow ; then I meaſure from the 
place where I ſtood, nd find it to be 25, yards 
and an half between that and the foot of the 
Steeple, ro which ad ing the height of my Eye 
from the ground, being a yard and an half, ir 
makes 27, yards, the juſt height of the Steeple : 
for you muſt alwayes remember to adde the 
height of your Eye from the ground, 

Again, looking to the top of the Steeple, the 
thred 
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 thred falls npon 25. yards of Right ſhadow ; 


and meaſuring, I find 5r. yards berween me 
and the foot of the Ste-ple ; the half where. 
of is 25, yards and an half, co which adding 
one vard and an half for is height of my Eye 
inakes 27, yards, the hight of che Sceeple. 
Now taking another Station, I find when I 
look to the top of the Steeple, that the thred 
falls upon twelve parts and an half of Righc 
ſhadow ; - and the diſtance I find to be 102. 


yards ; one quarter of which is 25, yards and an 


half,and one yard and an half makes 27, yards, 


the height of the Steeple, 


Now for the parts of Contrary ſhadow , 
looking to the top of the Steeple, | find ” 
'Qarts of Contrary ſhadow cur by the thred, and 
the diſtance berwecn me and the foot of the 
Steeple, I find to be 12, yards and an half, 
which being doubled , ot 25. yards and an 
half, and one yard and an half the hetghe of 
my Eyc makes 27, yards, the he eight of the 
Sce-ple. 

Aovain, T look through the Sights to the topof 
the S: eeple, and find twelve parts and an half 
of con:r ary {h adow Cc: IC by the thred, and mea\(u- 
ring from my foot to the foot of the Steeple I 
find it 6. yards and x 3, inches, which douvling 
four tim:s, it makes it 25, yards and an half; 
and one yard and an half addcd to it, 1s 26, 
yards, th: ncighr of the Steeple, Now 


- 
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Now if ftanding upon a known height you 
would know a diſtance, work as you did before | 
onely that which was cthen-the parrs of Right | 
muſt now be the parts of Contrary ſhadow, and | 
that which was then the parts of Contrary 'ha- 
dow, muſt now be the parts of Right ſhadow, 

I will give you buc two ex1mples of this, and 
let the Reader ſudy the reſt by tnis, 

Standing upon a Steeple 27. yards high, let 
the Quadranc be lifced no higher then is the 
Steeple ; if you do, you mult allow ſo much as 
it is higher ; T look to the root of a Tree, and 
find the chred to cur 2 . parts of that which 
now is Contrary ſhadow; therefore doubling 
the height of the S:eeple which is 27, yards, 
you have 54. yards, for the diſtance berwcen 
the foot of che Steeple and che Ryot of the 
Tree, 

Secondly, Looking to. the bottom of an 
Houſe-wall, I find the thred fall upon 25. parts 
of thar which is now right ſhadow ; then is the 
diſtance berween the foot of the Steeple and the 
botcom of chat Wall” bur half che heigh: of che 
S:ceple, which half will come to be 13. yards 
and an half, 

But if looking to a place the chred fall juſt 
between right and contrary ſhadow, then is 
che diſtance and height equal, 

In the taking of diftances upon a height, ypu 
muſt 


the Quadrant, 
muſt do contrary to what you did before ; for 
there you looked firſt through the Sight fur- 
theſt from the Center, but now you muſt look 
through the Sight next the Center firſt, and 
then through che next to the place yot! obſerye ? 
and note, "that | vy Heights we ſpeak onely of 
perpendicular or upright Heights, and in Di- 
[tances onely of Levels, - 

Now follows the uſe of the Quadrant by 
Arithmetical Operations, 

Firſt for the taking of heights: Take any 
Ration and look to the rop of che Wall, Houſe, 
Window, Steeple, or Tree, whoſe height you 
would know : bur ger your tation, as near it as 
may be : then mark whether che thred fall up- 


on the parts of Right or Contrary ſhadow ; if * 


it fallupon Right ſhadow, then, as all che Parts 
of Right ſhadow are to the parcs between the 
thred and the Semidiamerter, lo is the diftance 
to the height, 

Bur if the thred fall upon the parts of Con- 
trary ſhadow, then, as the parts berween the 
thred and the Semitliaimerer are to all the parts 
of Contrary ſhadow, ſo is the diſtance to the 
height ; and of the contrary of theſe two it 
holds por : that is, That as in Right ſhadow 
as the whole of the parts 1S co the parts cut by 
the thred, ſo. the diſtance is to the height ; So 
on tne contrary : As the parts between the 

thred 


cs, the height required, 


10 The Uſe of 
thred and the Semidiamerer are to all the parts 
of Right ſhadow, ſo. is the height to the di- 
Rance, and in the parts of Contrary (hadow it 
holds true, 

That as all the parts of Contrary ſhadow are 
to the parts berween the thred and the Kadima, 
ſo is the» height to the diſtance, So that obſer- 
ving this for a gcnerall rule, it is eaſie to find 
any height or diftance, I will o1ve two or three 
examples in both theſe caſes: and firſt of Right 
ſhadow, 

I cake a Quadrant whole Qradrat hath each 
fide divided in 50. parts,and looking to the rop 
of a Steeple, 1 find the thred to fall npon 7. parts 
of Right ſhadow, and I meaſure to the foot of 
the Steeple, and find it to be 520, yards ; then 
I ſay, 

As 5o, the whole of the parts of Right ſha. 
dow is to 7. the parts between the chred and 
Semidiameter, {01s 520. the diſtance 21ven, to 
72, Yards, 3 Foor, 4 Inches, the height req!1- 
red, 

Example, 1 look to the top of a Tree chraugh 
the Sights, and find the thred fall upon 44. 
parts of Righr ſhadow, and from my foot to the 
foot of the Tree five yards ; then ] ſay, 

As-50, the whole parts of the ſhadow is to 44. 
the parts cut by the thred ; ſo is 5, yards the di- 
{tance meaſured to 4, yards, I foot,and 2 inch- 
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the Quadrant, II 

Now for the taking of a diſtance, being up- 

on a known height, 

Example. Standing in a Window, ſo that be. 
tween my Eye and the Ground are nine yards, 
and looking to the foot of a Tree or Houſe, I 
find the thred to fall upon 25. parts of Right 
ſhadow ; then for the diſtance between the foot 
of the Tree and the toot of the Houle, I lay, 

As 25, the parts whereon the thred falls, is to 
5, all the partsof Right ſhadow ; ſois 9. yards 
the height given to18, yartls, the diſtance requi- 
ied. And alwayes when you ftand upon a 
height to rake a diſtance you muſt look through 
that Sighr next the Center firſt, 

Secondly, for the parts of Contrary ſhadow, 

Looking to the top of a Houſe, I find the 
thred to Fall upon 17 parts of contrary ſhadow, 
and the diſtance berween me and the Houſe I 
find to be 6 yards: then I ſay by proportion, 

As 17, the parts on which the thred falls, 
iSto 5©, all the parts of the ſhadow; ſo is 6, 
yards, the diſtance to 17, yards 3. foot, the 
height ſought, 


Example. Standing vpon a Tower 50,yards 


high, I ſeea Hills foot through the Sights, and 
the chred falls vpon 27. yards ol "Contrary ſha- 
dow : therefore 1 ſay, 

As 50, the whole content of the parts 15to 
27, the parts cut by the thied ; ſo 1s 5O, yards, 
the 
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the height, ro 27 yards the diſtance of the place 
I ſaw, And ſo you may do in any cafe, ob- 
ſerving well the general rule laid d»wn be- 
fore, 

Te reſteth that T ſpeak a little of knowing how 
to find a Height or a Diſtance, at two ſtations, 
meaſu1ing only the diſtance berween them : for 
ſometimes you cannot meaſure the, diſtance co 
the Wall, by reaſon of ſome hindrance, 

For the ſolution of this', do thus : Work as is 
before ſaid : only: whereas. then you had either 
the height or diſtance given, now you muſt 
S1ve a guels at the height or diſtance ; and ha- 
ving ſuppoſed the diſtance to be ſo much ; 1 

have before the wed how to find the height: and 
alſo having the heighe ſuppoſed, to find the d1- 
ſtance, This is laid down before, either when 
che thred falls upon the parts of Right or Con- 
trary ſhadow, 

Then having taken the height or diſtance by 
ſuppoſition, take another ſtanding , and make 
your ſecond obſervation ; and taking the firſt 
ſuppoſed height for granted , find out your di- 
ſtance as is taught before ; having (o done, you 
haye theſe four things given ; wiz. 

1, The ſuppoſcd height, 

2. The ſuppoſcd diſtance from the ftiſt fta- 
tion to the thing you obſerve, 

'3, The diftancefrom the ſecond ſtation; and 
by tnat, 4, The 
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4, The diſtance of the rewo tations one from 
atixher, All chis is but ſuppoſed, Now mea» 
ſuing between the firſt and ſecond (tations I 
find my errour ; therefore all the crrours being 
proportional, I ſay thus, 

As the ſuppoſed diſtance between the two 
(tations is to the true diltance berween them, ſo 
1s tae ſuppoſed height to the true height: and as 
the {uppoſed diſtance i 1s to the true diftance of 
the tations, ſo is the ſuppoſed diſtance of either 
Ration from the thing ovſeryed, to the true die 
ſtance of either tation. 

Thus you may cake the height of a Mountain, 


or of a Houſe , Tree or any thing, and the true + 


diſtance berween you and the place juſt under 
the height you oblerve, 

Now will I give examples of this, and ſo c9n- 
tlude with the Quadrar, 

I would know the height of a Steeple, there- 
fore taking one (tacion, I find the chred fall on 
| 35 parts of Right ſhadow, and becauſe I cannot 
meaſure to the Steeple , becaule of the uneyen- 


neſs of the ground , or tome other pediment, 


[ 


therefore [ ſuppoſe the diftance 40 yards : 

| Then I ſay, 

As 50 the whole parts of the ſhadow to 35 

| parts cut by the thred ,, fo is 4o yards ſuppoſed 

| diſtance to 28 yards, the ſuppoled heighs, 

{ Then going a link further in a "kia johc 
Line, 


The uſe of 
Line, ſo that my firſt ſtation lie betwcen my 
ſecond ſtation and the Steeple , I find the rhred 
to fall upon 33 parts of right ſhadow : Then 
I ſay, 

As 33. parts cut bythe thred is to 50 tne 
whole parts of the ſhadow ; ſo 1s 28 the jup- 
poſed height, ro 42 yards, x foot , 3 inches, the 
ſuppoſed diſtance of the ſecond (tation : ſo that 
the ſccond (tacion is diſtant from the firtt ta. 
tion by ſuppoſition 2 yards , 1 foot , 3 inches, 
Now if meaſuring theſe diftarices, I find it to be 
but 2 yards, 3 inches ; Then I ſay, 

As 2 yards, 1 foot, 3 inches the ſuppoſed 
diltance of the ſecond (lation is 2 yards, 3 
inches cheir true diſtance ſo 15-28 yards, the 
ſuppoſed hetyht, to 24 yards, 4 inches the true 
heighr. 

Then for che diltancc, I ſay, 

As 259 yards the tuppoſed hight to 24 
yards, 4 inches the true height ; fo 18 42 yargs 
x foot, 3 inches , the diſtance of the {ccond ({tn- 
tion to 36 yards, 1 foot, 7 inches, the true d1- 
ſtance of the ſecond Ration, 

Then for the diſtance of the fiſt Ration; 
Take away their difference 2 yards, 1 foot, 
3 inches, and ihe remainder will be the diſtance 
of che firlt Ration, 

Thus ye may do wh:n it falls upon che parts 
of Right ſhadow, but if che thigd fall upon the 
palts 
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; parts of Contrary ſhadow, then do as by this ex- 


ample following, 
ooking through the Sights. tothe top of an 
| hill, I find the thred to fall upon 20 parts of 
Contrary ſhadow ; then ſuppoſe the heizhe to 
be 84 yards, I ſay, | 
As 50© to all the parts of the ſhadow 1s to 20, 
the parts cut by the thred x ſo is 84 yards the 


ſuppoſed heighe to 3 3 yards two foor, the ſuppo- 


' Iſed diftance of the firſt Ration, 


Then going further off, make obſervari8n,and 


" find the thred to fall upon 22 yards of Concra- 


ry ſhadow : Then for the diſtance I ſay, 
As 50 the partsof Contrary ſhadow are to 


2 2 parts,cut by the thred,ſo is $4 yards the (up- 

ſed height to 34 yards, 2 foot 10 inches, the 
uppoſed diſtance of the ſecond (tation - ſo thar 
he difference by ſuppoſition berween the two 
ations, 15 x yard and 10 inches, 

Now if I meaſure the diſtance of the two ſta- 
10ns,I find them to be diſtanc three yards: I ſay 
irtt for finding the true height; 

A't yard 10 inches the ſuppoſed difference 
f che'two ſtations is to 3 yards rheir true diffe- 
ence ; ſo is 84 yards the ſuppoſed height to 

97 yards 7 inches the ttue height. 


"© | Therefore for the diſtance I ſay, M11 


As 1 yard 10 inches the ſuppoſed diſtance (f 
e ſtations is to-3 yards,their truc d:(tance;lo 15 
3 yards 


16 The wſe of 
3 yards,the ſuppoſed diſtance of the firſt-ſtation 
to 77 yards, 1 foor, 5 inches, the true diftance 
of the ſame firſt ſtation : To which if you add 
3 yards, you have 80 yards, 1 foot 5 inches, 
the diſtance'of the laſt Ration, 

And in the working of this, let the Reader be 
very ex3Q, Firſt in his obſeryations ; Secondly, | 
in his calculations ; and.then he need nordgubrt 
but his work will come crue and right, 

This might haye been exceedingly illuſtra-/ 


red, if prolixicy had been aff:Cted ; bur 1 _ 
[ 


not but by this a careful Student wilt accompliſ} 
any queſtion eicher of the Heights or Diſtance 
of things ; or in taking the Alticudes of rhe Sun 
Moon,or Scars: And in thy reading,if any thin 
ſeem dubious unto thee, took forward of back 
ward, and then thou wilt by comparing © 
thing with another, find oue the real truth, 


| — ii. 


Sn cr.'I, | 
| | In 
| | | Shewing the uſe of Hour-lines, and Azj+ Nu 
| muth-lines, &Cc. art 


Rcauſe the Quadrat and Quadrant if 
| not up the Inſtrument, 'bur that there 
vacant places lefr witnout any inſcriptio 

| therctd 


t 


* 


the Quadrant, OO 
, therefore many ingenious men have. invented 
\e ſeveral Lines, &c. to fillthem vp with, 
14 | And firſt of all, Srophler ( in his Elucidatio 
s,|F abrice uſuſque eAFrelabij ) reachesro moke 
 Hour-lines for the time of the day; yer he de- 
be | ſcribes them in his Quadfant in ſuch an infver- 
\fect manner, that it is plainly ro be ſeen he ra- 
\br ther affected: caſe, chen rtruch. 
S.nce him, M. Ganter hath invented Hour- 
a.Jlines, after a more peife&t way, and alſo itlu- 
{trated the Quadrant wich Azimurh-lines, and 
;{þÞ Scale of the days of the Moneth, and (Arches 
icePf the Horizon, and the Ecliprtick line, and alſo 
he places of ſome nomble Stars that lie berween 
: ae Equator and Tropick, 
ick1 Ochers have alſo exerciſed their wits in in- 
enting ſeveral Conceics rofill the Inſtrument 
p with ; as namely M.De le Main, M.Ortred, 
.Fofter, M, Stirup, M. Dayry, &c.'All diffe- 
nc one from the other, as 1 thall hereafcer 
Win convenient place, 
Bur firſt I ſhall ſhew you che uſe of divers 
ines that M, Garter hach deicribed in his 
uadrant: and though they be (vflictently and 
arnedly handied- by himſelf in-his Bock; yer 
think it not amils to make th:zm plain and 
+ fie robe underſtood of ſuch as are not other- 
-re file Mathematically given; bur onely deſire to 
rioÞoWthe utc of the Qrradgant, &c, 


w_ B 2 And 


us © 
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And therefore I ſhall begin with the Circle of , 
Moneths, which you ſhall find deſcribed juſt |. 
within the Limbyin 4 Arches of Circles:one end |f 
of them reaching © 62 degresof the Quadran:, |! 
and the other to 15 Degrees of the Quadrant, jt 
The two ncxt the Quadrant or Lim,are from 
the tenth of Jae till the eleventh of December; |! 
all which time the dayes ſhorten to us who lives 
under tne North H-miſphcar : and in the ſame[9 
time the Sun gveth from the begining of 93 toÞfi 
the begining WW, The other two Circles do con-In 
tain the other half of the year ; that 1s from che 
eleventh of December, to the 16 of Tune; eachidt 
Moneth at the beginning of it is noted withfn 
the firſt letter of that Moneth zas JFMAM Fett 
JASON D: Thats Fas. Feb. March, &c|r 
Each of thcſe Moneths is divided into every£c 
fifch day,or every particular day,as the largeneſy7 
ofthe Inſtrument will bear it, by a ſmal ſrokÞc 
drawn croſs the two Circles ; and thole ſtroke 
that excend themſclvcs on the one fide ro thEn« 
Limb, and on the other fide ro the CirclÞra 
next above them, note the begining of {id 
Moneth ; and at that ſtroke is ſer the letter thaÞre: 
notes the Moneth that begins, Ir 
Secondly, Next to this Circle of Monethstq + 
wards the Center, where the thred is falined Þn | 
a Circle { or rather an Arch of a Circle ) drawpart 


from one Scmidiameter to the other ; and thFO : 
| $ 
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x | is called the Tropick; and ſerveth in its uſe both 
d ifor the Tropick of & or Vp: at one end you 
., may finde this Arithmecical Figure $ ; and at 
e. |the other end theſe rwo CharaCtcrs of S and vp, 
m} Thirdly, That Circle which you ſee part of 
ys [1s covered by the Quadrat, and hath theſe Fi. 
yelgures upon it, 6,7-8.9.10, 11. 12. 30, 60, 
nel90. is the Equator or EquinoCtial - It is drawn 
rolfrom one Semediameter to the other , and is 
n-jneareſt the Center of any other of the Circles, 
hel Fourthly, That three-lined Circle which is 
chjdrawn from the Figure 6 in the Equatorto the 
thiend of the Tropick, and is divided into three 
| Frimes 30 diviſions is the Ecliprick g and upon ic 
\ cjare put the CharaGters of the ewelve Signs of the 
-ryLodiack, thus, y =  XSmaA mwmts 
eff'7; but you m1 ſt read theW1n due order,as (hall 
ke ſhewed hereafter. 
keJ Fifthly, From 6 in the Fquator to the latter 
thind of Febrnuary in the Circle of Moneths, is 
clBrawn an Arch of a two lined Circle, and is d1- 
ided into parts as the Ecliptick is; and is nume 
hapred frem the Equator to the Tropick: This 
ircle 15 called the Horizon, 
td} Sixthly, From the Equator to the Tropick up- 
d Þn the Semidiameter, is a divition of 23 cqual 
parts, and one half of a part numbred 10 and 
thÞ 0 : This 15 called the Line of Dcclination. 
Seventhly,From 7,8.9.10,11,12, in the 
3 Equator 
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Equator, are drawn fix Lincs, bending towards | 


the Line of Declination ; and again, from 22 


and 12 parts in the Line of Declination; and ſo | 


from 6.7.8.9.10.11.12, in the Equator , and 


bending from the Line of Declination, andare | 


nine in number : Theſe croffing the acker that 
bend towargs the Line of Declinacions are all 
of them called the Hour-lines, And here note, 
That che Hour-line which is drawn from 12 
in the Equator, to the Tropick juſt over Fare 
in the Circle of Moneths, 
Hour-lines, 
drawn touches of lines thus - - - for the half 
Hour-lines and between every half and whole 
Hour-Jine 1s drawn prickt lines thus..., , for 
the quarter H-ur-lincs, 

Eight'y, A!l thoſe Circles drawn on the 0- 
ther (14c,o0f w'1ch Þ have ſaid nothing yet, are 
the Azimuths,and are numbred by tens 5 with 10, 
29 30,40,50,60,7 10,80,90. in the Equator ; 
:nd with 100, 110.120, upon the Scmidia- 
meter : and berween cvyery tenth Azimuth arc 
dra'wn torches. of lines thus -- -« -- repreſen- 
ting every hfth degree of Azimuth, The num- 
ber of-chem drawn bending towards the Linc 


| 


| 
is the bounds of the | 
Between cyery two Hour-lincs are| 


| 


of Deciination, is 26 ; and thoſe drawn bend-| 

ng the other way-are #"TH number, | 
Niathly, Ye may lee Peg, Wing. or Pegiſus 
w:)g, and Artbus, or Artturas : and Cor ol, 

Or 
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"ds | Of the Lrons beart : and the Balls ye : and the 
LV ult wres heart : Each having placed by them 
a Star thus, KX which are the names of five Scars 
which are al} berweey the Equator in-the Hea- 
| vetsandrbe Tropick of 93 : and co each Star is 


a fat down the day 'of the Monetghand Hour that 
all it comes:to the South. 


Tenubly, The Sigh which are: two peeces 


, : | of Braſg, with: twa Þcele holes in them, to look 
ng | through, or. to-ker the 'Stin-ſhine thorow; and 
he | theſe! Sightsaze plated upon one of che Senndl- 
re! ameters. 


alc} Laftly the Center, where thethred is faſtned, 
Me Befades, this ic mult have 2 Plumber,and a Bead, 
ox | upon the three, 

Note that this is the deſcription of a large 
o.| Quadrant lately engraven and Printed by M. 
re} Moxon;and by him very accurately paſted on a 
0, Board, and ficred- up with Sights and a Bead, 

oe. 
The uſe of the Circle of Moneths, Ecliptick,, 


AJ R he EY 

WE Horizon, Line of Declination, Hour- Lines, 
_ Az1muths, and the five Stars, are briefly as 
of followeth. 

_ Firſt the Uſe of the Circle of Moneths, 


& **O find any day of the year required , 

firft look out the Moneth ; and then 
from the begining of ir count atthe fiſt croſs 
L, ſtroke ftve dayes ( unleſs the Moneths be d1vi- 
B 4 ded 
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ded into particular dayes,) and the next ſtroke ' 
five more , that is ten dayes; till you come ar 
the day you look for, 

-" Example, 1 would find the 17, day of No- 
vember ; then having found N for November, 
I count towards Decemper, that is, towards D, 
and ſay, 5, 10, 15, 20, therefore between x | 
and 20, muſt be 17. ſoT gueſs at the 17, day, | 
and lay the thred upon it, & find it to fall upon | 
17 Degreesand' an half in the Limb. Now in ; 
Tune or December *tis hard to find the'day of 
the Moneth, or to 7. or 8, dayes, bur all the} 
reſt of the year it is caſe enough, 

2, Having found the day of the Moneth, to | 
tind how high the Snn will be at Noon, 

Lay che thred upon the day of the Moneth, 
and the Degree cut by the thred in the Limb, 
is the Meridian Altitude; or the height of the | 
Sun at Noon ; ſothe height of the Sun upon the | 
18, day of Mag, you will find to be 41 De-| 
orees 45 Minutes, 

3. To find what dayes 'of the year are of | 
equal length. 

Lay the thred upon the day given, and on | 
the other fide it will fall upon the day equal in | 
leneth to that, 

Example, I deſire to know what day is juſt | 
as long (or as ſhort) as the 18, day of March; | 
I lay the thred co the 18, of March, and on the | 
other 


the 
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' other ſide it falls upon che 5. day of September 


ſo thar theſe two. dayes are both of a lengrh, 
and the height of the Sun at Noon upon either 
of them is 41 Degrees 45 Minutes, 

Note that the height of the Sun at Noon here 
oiven is true onely at the renowned 'City of 


| Lendoy, or at any place that lieth due Eaſt or 


Weſt from it ; but in any place that 1s 7o. 
Mile more North then Eaſt or Weſt of Loxdox 
to them, the Sun will be a degree lower then by 
che Quadrant ( fitted for Loxdos) will appear; 
but if you be 70, Miles South of London, chen 
will the Sun be a Degree higher then the Quae» 
drant will ſhew ; and ſo allowing 70, Miles 
for a Degree, you may make this Quadrafit t- 
niverſal in this thing. 

4. If you have the height of the Sun at Noon, 
you may find the day of the Mongth ; but this 
is dificult to do it truly, 

Secondly, T he Hſe of the Ecliptick Circle, 
His Circle as is before-ſaid, is drawn 
from fix in the Equator, to the other fide 

of the Tropick, and is divided into each lingle 
Degree ; and at the begining of each Sign is a 
long ſtroke g and at every tenth Degree a (troke 
a litcle ſhorter, 'and each fafch Degree with a 
ſHorter ſtroke, Now upan chis Arch are the 
Characters of the 12 Signs, which you muſt 
note follow one another in this ord:r , 
N 
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TYSEnunSAmazmZivYzY%: and theſe 
twelve Signs anſwer to the twelve Moneths of 
the year, and do proceed on in ordeg. 

And here is to be nuced, that che San enters 
Y upon the tenth of March, and & the tenth of 
e-f£prl, and ſo of the reſt ; ſo'that in Februa- 
ry: the Sun will be found tobe in &, Nowl 
fhall (hew you how to ſer your Bead for any 
day, which muſt be done thus : 

From twelye in the:Equacor to the end of the 
Circle of Months, is: drawn an Hour-line ; and 
from the ſame cwelve in the Equator, to the 0- 


- ther end ofthe Circle of Moneths, 15 drawn an- 


other Roursline; 

That which falls upon December , is the 
Hour-line of twelve in the Winter ; and the 
other the Hour-line of twelve a: Clock in. the 
Suminer :* Now lay- the thied upon the day 
of the Moneth, and moye the Bead up or down, 
tilt 1t be juR upon one of theſe rwo Lines wad 
ſo is your Bead reAtified for that day, Soflup- 
on the 18. of CIfarch, bring the thred tor the | 
day of the Moneth, and move the Bead upor 


down, till/ ic fall upon the Hour-line of twelve 


in the Summer, 


How to find theſe three things following 
upon the 18, of March, 


' 2. To find the Suns plact in the Ecliptick, 


Having re@tificd the Bzad, as before, bring 
It 
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It to the Kicliptick, and it will fall upon the De. 
gree the Sun is in that day : ſo upon the 18, of 
March 1 find the Sun to be in 8 Degrees of i} ; 
and upon the x7. of Ofteber, I find ic to be 
3 Degrees of m\, M being the Sign anſwer- 
ing to Oftober, And ſo by the contrary : If 
you know the place of the Sun you may find 
the day of the Monetb. 
2. To find the Suns Declination, 

Haviug rectified the Bead as before, bring ic 
to the Line of Declination, and 'it will ſhew 
you the Declination of the Sun for that day : 
Thus upon the 1 7. of Oftober I find the Sun t9 
have 12 Degrees Declination ; and upon the 
18. of Merch , It hach chree Degrees and an 
half Declnation : And note, that if' the Bead 
fall upon the Winter twelve a clock Line, then 
is the Declination Sowh ; bur if the Bead fall 
upon the Summer-Line-of ewelve a clock, then 
the Declination is North : and by the ſarne way 
if you have the Suns Declination given, you 
may find his place in the Ecliptick, and the 
day of the Moneth, 

3. To find the Right Aſcenſion of the San, 

Having re ified the Read, bring it to the 
Ecliptick, and che Degrees cur ' by the thred in 
the L'mb, is the Righ Aſcenſion + Bur when 
the Sin hath gone three $ i2ns from V, for e« 


very three Sions you muſt add go Devices to 


the 


- n— — 
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the Right Aſcenſion cut in the Limb ; and ther: | 


have you the Right Aſcenſion, TI hus upon the 
18, of Marchthe Right Aſcenſion is 12, De- 


grees ; and upon the 5, of Auguft 126 De- | 


grees (and upon the 10, of Oftober ic is 208 
Deg. and upon the 9. of March it is 360 deg, 
Thirdly, The aſe of the Horizoy Line. 

His double-line is divided in 40 parts ; 
and numbred with 10, 20, 3o, 40. Tne 
uſes of it are three, viz, 

I. To find the Suns Amplitude, or his Ri. 
ſing or Setting from the true Eaſt or Weſt point 
of the Compaſs, in the Horizon of London, 

Having reRtified the Bead , bring it to the 
Horfzon , and it will (hew the Aniplicude, 
Thus upon the 9.day of April che Amplitude is 
19 Degrees toward the North : And note that 
from the 10. of March to the 1 1, of Septem- 
ber, it hatch North Amplicude ; but all the reſt 
of the year, the Amplitude is South, 

2. To find the eAſcenſional difference, 

ReQifie the Bead, and bring it co the Hori- 
zon, and the Degrees cur in the Limb ſhall be 
the Aſcenfional difference : Thus the Aſcenſi- 
onal difference the 9. of «Apr is 15 Degrees ; 
and having the Aſcenfſional difference, *cis eafic 
to find the time of Sun-1ifing and Setting ; and 
thereby the length of che Day and Night, 

For 
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For the time-of Sun-riſing, 

Find out the Aſcenfional d;fterence, then if 
the time be between the 10. of March, and 11, 
of September, allow for each Degree of Aſcen. 
fonal difference 4. Minutcs of Time: for ſo 


| much doth the Sun 11ſec before 6, in the Sumner, 


and after 6,in the Winter. 

So upon the 9, of eApril I have 15. De- 
orees of Aſcenſional difference, which is 15, 
times 4 Minutes, that is juſt an hour : Now be. 
cauſe 'tis in the Summer, I ſay the Sun riſeth an 
hour bcfore 6. in the morning, that is, at 5. a 
Clock in the morning. And note that ſo much 
as the Sun riſes before 6, ſo much it ſers after 6, 
and ſo much as it riſes after 6, ſo much it ſers be- 
fore 6, 

To find the length of the day is eafie ; for 
counting the time from Sun-rifng till Noon the 
ſame day, I have 7 hours ; and che Afternoon 
being alwayes the ſame length as the Forenoon 
is of, gives me 7 more z which added together, 
makes 14 hours for the length of the day zwhich 
taken from 24 hours, leaves 10 hours the length 
of the Night. Thus ye may find the time of 
Sun-rifing and ſetting, and the length of che 
Day and Night, to a Minute of Time.” 

Fourthly, The wſe of the Howr-lines. 

Hoſe Lines that are drawn froms, 7, 8, 9, 

10, II, 12, in the Equater, bending -to- 
wards 
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wards the Line of Declination, are the hours 
of the day in the Winter, and of the night in 
the Summer ; and they arc numbred firſt in the 
Equator, to (hew what hour they do belong 
to : And again they arenuinvred aboye the Tro- 
pick, The other Hour-lines drawn bending from 
the Equator, are the hours of the day in the 
Sucumer, and of the night in'the Winter ; they 
arenumbred tn the Equator , 8nd in the Tro- 
pick ; ſo that the firft drawn from 12, in the 
Equator to the end of Jwxe, is 12, a Clock at 
Noon in Summer,and 12, at Nightin Winter; 
thenext is T1, or x, a clock. before Noon 1n 
Summer,and 11 and x aclock at night in Wine 
ter;and ſo-you may find out all the reſt,as by the 
enſuing particulars will more plainly appear. 

Having the height of the Sun, to find the 

Hour of the Day. 

Firſt reftifie your Bead, then take the Alti- 
cude, and che B:ad will fall upon the hour of 
-the Day : As for example, 

I re&itie the Bead upon the 9,of AMprrl, and 
raking the height of the Sun, I find it-31 De- 
grees h'gh, and the Bead ac that' obſervation 
fell juſt half way berween the Lines'of erght and 
nine In the Equator, and three and-four ar the 
Tropick ; (ochat it is haſf'am-haur paſt 8, in the 
Morning, or half an hour paſt 3, in the Afﬀcer- 
noon : nowif cw San viſes higher ic! is before 

Noon 
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urs | Noon ; but if it deſcend lower and lower, then 


| 
IN | 


he 
13 


| 
| 
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*(is Afternoon, 


And ſo by che ſame way upon the firſt of 
November 1 make obſervation, and the Bead 
falls half way berween 1, and 9, and 3, and 
4, in the Winter Circles ; thercfore *cis half an 
hour paſt 3, in the Afcernoon, or half an hour 
paſt 8, before Noon : and thus with a little di- 
ligence you may find the hour of the day toa 
ſmall matter. 

To know how high the Sun will be at 
any Howr, 

ReRifie the Bead, then bring it to the time 
oi yen, and the thred will cut ſo many Degrees 
in the Limbyas the Sun will be highac chat timet 
thus upon the 30, of March I find that at 8, a 


clock in the Morning the Sun is 24 Degrees. 


and an half high,and it comes to the ſame height 
at 4. in the Afternoon the ſame day, 
To find how low beneath the Horizon the 
Sun is at any Hour of the Night, 
ReRifie the Bead for the preceding day, and 


- bring it to the hour of the Night, and in the 


Limb the thred will ſhew you-how low the Sun, 
is at any time of the Night : thus upon 'the 30, 
of March at 11. at Night theSun is 28 ; de- 
orecs-low beneath our Horizan, : 
To find the timeof Daybreak, 
This is when "the Sun (is4 1'8' Degrees be- 
neath 
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neath our Horizon ; Therefore reCtifhe the bead 


for the day, and lay the thied upon 18 Degrees | . 
in the Limb,and the bead will fall upon the hour ! ] 
$f day-break ; ſo upon the 3o of March theday | t 
will break at three of che clock in the Morning, | | 


And by this is eafie to find when it will be dark 
at Night,for that muſt be ſo much after 6,as this 
is before 6,which is 3 hours ;ſo' ar g at Night 
it will be dark,or paſt Twilight. 


| 


f 
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As on the lefr hand of the Quadrant, the | 


Hour-lines are drawn bending from the Equi- 
noCtial tothe Tropick ; ſo likewiſe on the right 
hand 'of the Quadrant are drawn ſuch other 
Lines, which bend alſo from the EquinoCtial to 
the Tropick, and are called Azimuths; and are 
numbred in the EquinocCtial with 10,20,30,&c, 
to 90.and then downwards from the EquinoCti- 
al to the Tropick wich 110,120,130.and ſome 
odd degrees of Azimuth, Now on the Qyadrant 
I mentioned before, you have not onely every 
tenth Azimuth-line deſcribed, butalſo eyety fifth 
Azimuth-line drawn with ſuch couches of Lincs 
as the half hours are marked with. 
Fifthly, The muſe of the eAzimuth-lines, 
Nore,T Hat thoſe Lines that bend towards che 
Line of Declination , are the Sum- 
mer Azimuths : and that which is neareſt the 
Line of Declination,which is on the lefc hand, 
15 the Me. idian Linc,or full Souch jn Summer. 
And 
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bead } And all thoſe drawn the other way are the 
Irees | Winter Azimuths ; and that next the Line of 
our } Declination (though bending from it towards 
day | thz right hand) repreſenteth the Meridian, 
ng. | fall South point of che Compaſs in the Win 
ark | cer, But | 

his | To fixdthepoint of the Compaſs wherein the 
he | Sun bears at ary height, do ths : 

! Firſt reQtific your Brad : then take the Al. 
he | titude of the Sun, and obſerve well that Alti- 
l- } tude, and ſo much as your Altitude is, count fa 
ie | wany Degrees in the Limb from go, and oring 
er | the thred to that DNegrce ; then will the Bead 
'O fall upon the true Azinuth, 

e | Example, Upon the 9. of April I take the 
'» | height of the Sun, ard find it to be 35 Degrees ; 
- therefore I lay the thred 25 D.grces from 90 
Degrees, and the Bead falls upon almoſt 39 De- 
orecs from the Meridian ; whether chis $80. De- 

| orces be from the Meridian to the Eaſltward, 


or to the Weſtward, I know by the time of 
the day ; for if it be after Noon , then it is 89 
Degrees to the Weſtward ; but if before Noon, 
80 Degrees to the Eaſtwards : this js of ma- 
ny great uſes, and therefore 1 will ſhew how to 
draw a Compaſs upon any place whereon the 
Sun (hines, be ir exther upon a Wall, or on the 
Ground. 
Firſt, with a pair of Compaſſes deſcribe a 
C good 
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good large Circle, the bigger the better ; then | 
when the Sun ſhines upon the Circle, ſet a And 
ſmall ſtick or nailupright in the middle or Cene þ fi 
rer of the Circle ; then take the height of the Ind 
Sun, and note it well ; then preſently make Jac: 
a mark at the end of the ſhadow of the nail pri 
or ſtick; then take away the nail, and lay a | 
Ruler oyer the Center, and the mark you tc 
made at the end of che ſhadow, and ſodrawa fft 
Linc ftom one ſide of the Circ!e to the other, Jns 
by the fide of che Ruler , then (as is before Fer 
ſhewed ) you may find how- much one end of ou 
that Line is from the true South : then having Þv 
ſo many Degrees as the Sun was from the Þþu 
South, lay the Center of the Quadrant upon' Ju 
the Center »of the Circle ; and from the Cen. ht 
ter of the Quadrant extend the thred to the |} 
place of the Sun upon that Circle , and bring 
that Degree which you know the Sun is from 
the Meridian under the threc, and one end of 
the Limb will point at the true South , the o- . 
ther at the Eafl, if it be before Noon ; but to 
che Welt , if it be after Noon ; then is the 
North oppoſite to the South, and ſo have you 
the true Eaft and Weſt, North and South of 
any place whatſoever, which 1s any thing near 
London ; as within 1606, miles the error will be 
bur ſmall, bur if it be true Eaſt or Welt from 
Londow , che error will be ſcarce any thing, 
And 
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a And thus you may find ſeverall particulars ; as 


- 


Ma 


finding how one place liech from another : 

d alſo to deſcribe a Dyal on \ playn level 
ace: and how much che Magnetick;Needle 
aries 1n any place, 

Now you may divide the Circle you make 
to 360 Dcegrees, and deſcribe the 32. points 
f the Compaſs, and many very rare concluſi- 
ns. And as1 dchre thee. to take heed of all 
rors and miſtakes, ſo eſpecially in this, that 
ou be ſure to account your Altitude from 9, 
wards 109, degrees in che L'mb ; for,this you 
uſt alwayes do in finding out the Suris Azi- 
nuth, or point of the Compals ; and ſo by the 
aIntrary 'ris caſte, 

To find the height of the Sun at any Az1- 

muth ; thus : 

Reftifie the Bead, then bring ic to the Azi- 
uch whereon the Sun is : and ſo many De- 
rees in the Limb, as is berween the thred and 
zo Dege.s, or the end ofthe Limb; ſo much is 
ne Alcitude at that time. 

Laſtly, The aſe of the five Stars is thus. 
| BUrc the Bead co the Star you intend to 
obſerye, and find how many, hows it is 
1i{tant from the Meridian, or 12, a; Night, as 
ou found « how far the Sun was diſtant from 
2, at Noon ; then find the Right Aſcenſion of 
he Sun, and alſo che Right Aſcculion of that 

if Stai ; 
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34 The Kſe of | 
Star ; then out of the one take the other, an 

turn the reſt into Time, lowing 15 Degree 
for an hour, and 4 Minutes for a Degree ; the 
that time you'found co remain after the ſubſtra 
Rion, add to the hours you find the Star fro! 
the Mcridian, and they will make che time thag 
it is ſince twelve a cloGk at Noon. 


SEES OHHHSE SHEET EEE EOEOG ED 
The Ule of the 


NOCTURNA L. 


I. What the Notturnal is. 


F is an Inſtrument conſiſting of two parts, 
1, A Cercle, which is divided into 24 
ours ; and each Hour into ſo many par 
as the ſp1ce berween e:ch Hour will admit of, 
The No&turnal ficted to the back. (ide © 
that Qundranc I have already treated of is di 
vided inco four quarters, and each quarter int{ . 
ewo parts ; ſo as the whole hour is divided jag 
eight equall parts, each equal part containin 
ſ-yen' Minutes and'an half, as you may ſee in 
the N-Cturnal' ic ſelf ; upon the hour of T9 
there is placed a Flower de Luce, to fignifte th 
North point; and in the outmoſt Circle t] 
naines of all che other points of the Marine! 
Compals, Th 


an | | 
yreedthe Circle whereof is fixed to the Center of the 
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he 


the Notfturnal. 35 
The ſecond part ef it is a moveable Rundle, 


Circle of Hours, that ſo you may turn It round 


Nra fas occafion requires, The outmoſt Circle of 


ro! 


this Rundle is divided into 12 parts, for the 


:haJ12 Moneths, each Moneth having its name 


Þ 


gd » 
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prefixed to it in Roman Capital Letters, and 
each day in the Moncth diſtinguiſhed with a 
ſmall Rtroak, and cyery teath ſtroak for the rea- 
dier counting the dayes drawn longer , and 
marked wich figures thus 10, 20, &c. accord- 
ing to the number of ſtroaks from the begin- 
ning of the Moneth, 

| Within the Circle of Moneths is another 
[Circle deſcribed, divided into 12 cqual parts, 
repreſenting the 1 2 Celeſtial Signs, every Sign 


h:ving its name prefixed to it in Italian Capi- 
tal Lerters ; and cach Sign ſtv-divided into 30 
Degrees, and each tenth Degree marked 10, 
20, or 3o, cording to the number of D:grecs 
from the begining of the Sign. 

In the 1ſt cf the Plane within this Ci cir 
is deſcribed thoſe fix2d Stars that are ner the 


North Pole, and belonging to ſeycn Conſteila- 


{ tions ; whercof that which is 1n the middle, is 
| called URs a MiIxoR, of lone Hertice Mi- 


NOR) Which in Engliſh 1s the /itr/e Bear, it be- 
ing 1n the form a Bear, 

This Conftcllation conſis of ſeyen Stars, 
C43 whereof 
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36 The uſe of 
whereof three onely are ſplendent ; that is, th 
Pole Star in the end of the T ay!, and thoſe ew 
that are in the fore-parts of the Bear, one © 
th?m upon his Back near the Neck, and the 


ther upon his fide; and theſe two are called of. 


cur Mariners the Gzards, Theſe three Stars a' 
of excellent uſe in Navigation, and well know 
by Sea-men, 

The next Conſtellation is Draco, or. th 
Dragon , and hath ſundry Stars, which yo 
may learn ro know by the Rules following 
The third is Cr pHEns, The fourth is Cass1 
OPEIA. The fifch is URsa MAJuR, or th 
great Bear. The ſixth Aur1Ga, The ſevent 
CyG:us. 

And laſtly, there is ewelve Lines drawn fro 
the Pole, which are Meridians, and are of grca 
uſe + as you ſhall learn hereafter, 

Here followeth ſeveral {ſes of the Circles 

of the Notturnal, 

1. The Circle whereon the Rundle is 
fixzd, which 1s divided into 24, hows, notcs 
the 24, hours of the Night and Day, and alſo 
the quarters of every hour, and half of each 
quarter, which is but ſcy:'n Minutes and an 
half; ſo that you may work to half a quarter of 
an Hour of Time by this [Inſtrument ; be it e1- 
th:r Time given, or Time ſovght for, as che 
, queſtion importerh, 

2, The 
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2, The uſe of the Moneihs, and their divi- 
fions into dayes, is either to give the day of the 
Moneth ſought for, or by the day of the Moneth 
g1ven, to find another thing required, as the 
queſtion imports, _ 

3. The uſe of the Circle of Signs is to know 
the Place of che Sun in the Ecliptick every day 
in the year, 

4. The uſe of che Stars and their Conſtel- 
lations is two-fold : 1, To learn to know 
thoſe Stars one from another, and from all 
other Stars, And 2, Knowing thein, to make 
uſe of them, as the queſtion ye are co reſolye 
requires, 

And note this, That that Star which is in 
the T ay of the /ittle Bear, is nearelt the North 
Pole, and as in the Rundle all the reſt of the 
Stars ſeem to move round this Star, ſo do they 
m the Heavens ſcem to move round it alſo : 
This being an exaR Type or Figure of the Stars 
near the Pole, 

5, The uſe of the Meridian lines which 
meet in the Pole is threefold : 1. For the more 
occular diſtin&tion of each Sign, 2, To thew 
the Right Aſcenſion of any Star deſcribed in 
the Rundle, 3.. For the finding the Declina- 
tion of any Star on the Rundle, one of che Me- 
ridian Lines, viz. that which paſſes through 
the beginning of A RIES, is divided into de- 
C 4 orecs 
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grees of Declination, And 4, To (hew how 
to bring any Star to the Meridian of the No- 
@urnal, "which is the hour of 12 under the 
F lowey de Lace. 

And becauſe we ſeldome ſee a Star juft up- 
on che Meridian, therefore do theſe Meridians 
allo ſhew how to place the Star either (hore or 
paſt the M-ridian, which we could not elſe do 
well by gue's. 

Thus inuch 1 judged meet, not only for the 
ufe that theſ2 definitions are of in the uſe of 
this Inſt: ument, but becauſe they may ſatisfie 
the defire of ſome that are not verſed in Mathe. 
marical! Phraſes, and yet would will.ngly know 
the 1eaſon of ſuch things, I ſhall now ſhew you 
a few of che molt praftical uſes of this Inſtru- 
ment, thit may be eafily underRood of choſe that 
are not Mathemarically diſciplined. 

Firſt then, To learn to know the Stars de. 
ſcribed 1 the Rundle one from another, and 
fromthe reſt of the Stars that we ſee in the 
Fleavnns, 

In a Nighr when the Scars may be ſeen, look 

toward the Norh part of Heaven, and there 
you may rake notice of ſeven very bright Scars, 


lying in the ſame form as ye ſee in the Image | 


of the great Bear;four lying in a ſquare,or like 
the four Wheels of a Wagon, an three, which 
you may Imgine'to ve ghree Horſes following 
one 
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one another 3 the form how they: lie, you may 
ſee in the Rundle berween che Signs Yirgo and 
Libra : theſe being well known, you may look 
what $:ar lics near any one of them, and there 
you will find whart Scar it is, As for Example : 

I ſee a Star lying juſt oyer the Star in the 
great Bears back : looking in the Rundle I find 
that Star to bein the end of the Dragons tayl, 
and ſo you may learn to know them all one 
from the other, comparing the Stars ye ſce in 
the Heaven, to them that are in the Rundle; 
and though you may (ee many Scars in the Hea- 
yen, yet theſe are the brighceſt, and of greateſt 
M :gnitude amongſt thens, 

Another way to know the name of a Star, 

and to know ut from others. 

Firſt note a Star in the Haven, that you ſee 
is upon, or near the Meridian ; then look in the 
Nocturnal for che day of the Month, and bring 
that day to the Hour of the Night ncx: che 
Flower de Luce, then look what Star lieth be- 
tween the Flower de Ence and the Pole in the 
Rundle; and if the Star in Heaven be lower 
then the P.)le, the Star you nd in the NoCtur- 
nal ſhall be the Star you ſaw in Heaven : Bur 
if the Star you ſaw in Heaven be above the 
Pole, then muſt you (eck rhe Star berween the 
Center and the South point of the Nottu: nal. 
Bur chen if looking on the Rundle you find two 
Scars 


40 . The uſe of 

Stars on the Meridian, note which 1s neareſt 
the Pole, and which furtheſt off, and ſo you may 
know each from other. 

Example, Upon the firft of April,at half an 
hour paſt nine at Night I ſee two bright Stars 
upon the Mer1d1an,the one nearer me then the 
other : then toknow the names of thoſe two 
Stars, and to know them from others, I bring 
the firſt of April to half an hour paſt nine 
nere the Flower de Luce; ( which Flower de 
Luce notes Mid-night ; ) and becauſe the Stars 
in Heaven are higher then the Pole, T look 
from the South point of the NoGturnals Limb 
towards the Center of che No&turnal, and then 
ſce the Srar neareſt me ( as it lies in Heaven ) 
to be in the Belly of the great Bear ; and thac 
furtheſt f-om me, to be in the back of the Bear ; 
and then looking a little to the Eaſtwards in 
Heavcn, I ſec two more follow, and after them 
cometh three more: for theſe I look in the Run< 
dle, and one of the two next to the two I 
found on the Meridian, is upon the great Bears 
Thigh ; the ather vpo1 his Buttock : The fiſt 
of the three following 15 in the root of the Tay, 
the ſecond avour the middle cf the T #yl, the 
third in the cnd of the Tay/: And by this you 
may come to know all che Stazs inſ@1ibed in 


this Rundle, 
How 
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How to finde out the North Star, from the 
reſt which you ſee 1n Heaven, 

This Rar is very bright, being one of che ſe= 
cond Magnitude or bigneſs. 

The moſt exact and | ſpeedy way is this : 

Take your Quadrant, and as near as you can 
oueſs, look chrough the S:ghts of your Inftrumen: 
into the North part of the Heaven ſo highas is 
the Latitude of your place,and ic will ſoon ſhew 


you whereabourt it 15, for there is no ftar lo great 


near it ; & when you haye thus found ir, be ſure 
you nore ir well how it lies fro 9ther Stars, that 
you may know it 1gain: thus at London che lati- 


rude being 5 1 Deg. & an half, I lift up che ſights 


_ of the Qunadrant till the thred fall upon 51 De- 


ores and an half; then looking (till at chat 
height, I look as near the North point asI can 
ouels, and there, or very near, 1s the P le ov 
North-flar : if you have a Magnerique Needle 
that will ſhew you the North point of Heaven. 

The ncxc way to find the North ſtar is this 
which is done without any Infſtyument, 

Look into the North part of Heaven ; Note 
ſome Star that is litcle aboye half che height of 
Heaven, from the lower part of che Heaven ; and 
by diligent notice ſee whether in an hours t1me 
or more, you can ſce jt remove from the place 
where you firſt ſawir ; if it be removed, thar is 
no: the Star ; and ſo continuing, note the Star 
that 
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that lycth as before-ſaid, half above the H1i- 
Zon, and moves not, and that is the Pole-Scar ; 
and this Star will be the ſooner known becauſe 
It 15 more remote from any bright Star then any 
Star near it, 

Thexeaſon why this Scar ſcarce moy?s, is be- 
cauſe jr is near the Pole, and the other Stars 
moves round this : yet is not this Star withour 
a motion, for it moves round the true Pole, but 
the Eye can ſcarce perceive it to move 2t all. 

An example of chis in a Night when the 
Stars may be ſeen : 

I look up haif way into the Heaven, anda 
lietle higher, and as near No:th as I can ; which 
I know by the building of a C hurch,whoſe Stee- 
ple ſtands alwayes Weſt from the Church, and 
there I ſce a bright Star by it ſelf, and it ſtands 
ſo thac I may juſt ſce it by the edge of a Houſe. 
wall ; then I mark. how and where I tod, and 
g0 away, and come two, three, four, or fiv? 
hours afcer, and ſtand jult in the place as I did 
before, and find that the Star 1s not removed 
out of that place ; therefore by all rokens this 
muſt needs be the Pole- tar: lur if I find the 
Star removed, I conclude chai that is ft che 
Star, buc I ery another, and anocher, till I find 
jt 3 taking this for a lure ground, that it Hieth 
full North from ine, and chat a lictle above halt 
of the height of the H:aven, or chercavour, in 
the Latitude of 51 D. gices, The 
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Thenext thing is, how to know the Meridian 
in the Heavens, 

Having found out the North-Scar, fix your 
Eye upon ts and imagine as near as you can a 
direct Lirie to be drawn from thac Scar to the 
place in the Heaven right over your lead, and 
thac Line is the Meridian ; and when you 
ſee any known Star come to chis Line, then is 
thar Stir upon the Meridian ; when a Star is 
not quite come to it, that Star is ſaid to want 
of its comming to the Meridian ; whena Star is 
gone paſt this Line, 'cis paſt the Meridian ; and 
this Line (for ſo I call it, becauſe all men know 
not the meaninz of an Arch) i is an Arch of the 
crue Meridian of the place*; and whereas I ſay 
letthis Line be drawn from the Pole-Star, it is 
for the eaſe of thoſe who are nor verſed in A- 
ftronomy ; though the true Arch of the Merl. 
dian muſt be drawn from the tive Pole, yer in 
the uſe of this Inſtrument it begecs no ſenlible 
error to draw this Line or Arch _ che Pole- 
Scar. 

To find the Right Aſcenſion of any Star 

in the Rundle. 

Count according to the ſucceſſion of Signs 
the. number of degrees comprehended berween 
the begining of A RIES, and a Line drawn 
through the Center and your Scar to the Cir- 
cle of 'Sipns, for that is the number of degrees of 


Right Aſcenſion your Star hath, Ev 
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Example, 1 defire to know the right Aſcen- 

fion of the bright ſtar in the end of he great 
Bears T ayl. 1 Iay a thred from the Pole chrougn 
that Star, and draw it to the Circle of Signes : 
then begining to number at ARIES8cproceed- 
ing wT AURYS, GEMINI, &c.1 lay, 30,30, 
3O, 15g, 30,30.30, 15 90, more, chat is 180, 
which 1s Ne beg! ning of LIBRA, and almoſt 
24 more, which is contained bervieen the begin- 
ing of LIBRA and the thred, that is almoſt 
204 de,:cecs for the right Aſcenſion of the Star 
in the end of the great Bear: ;Tatl, 

To find che Declination of any Star on the 
Nott; 174al, 

Pitch one foot of a pair of Compaſſesin the 
Center of the Nocturnal and cxtend che other 
foot co the Star : then keeping che firſt foot 
in the Center , turn cc "other foot to 
the divided Meridian line, and (6 many degrees 
as 15 contained berween the two feet of the com. 
paſſes is the Complement of the Stars Declinati. 
on : that is ſo mar.y degrees the Star wants of 
90, Thus the: Declination of the aforeſaid Star 
inthe end of the great Bears Tay! isfound to be 
51 degrees and cne quarter of a degree, 

The day of the Moaeth 5 and a Star onthe 
Mqredian being given, to find the Hour of the 
N':ghr. 

Bring the Star which you ſce upon the Meri- 

dian 
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lian to the Flower de Luce, and then look for 
he day of the Moneth ; and right againſt it you 
ave the hour of the Night given. | 

Example. Upon the fi:ſt of Apri/ at Night,l 
ee the bright Star in the rump of the great 
Fears Tayl upon che Meridian, therefore I bring 
t tothe Flower de Luce, and looking upon the 
irſt day of April I find it is { of an hour paſt 
I, 

Next, The Hour of the Night with a Star 
pon the Meridian givenyto find the day of the 
Woneth, , 

Bring che Star to the Flower de Lace, and 
joht againſt che hour of the Night, is the day 
f the Moneth, This needs no Example, 

T he day of the Moneth,with the Hour given, 
1 know what Star is upon the Meridian. 

Bring the Time of the Day, and the Day of 
ie Moneth together, and what Stars you find 
don a right line imagined to paſs berween the 

orth and South points of the NoCturnal,thoſe 
re upon the Meridian, | 

T he Day of the Moneth gruen, to find the 
1g1 and Depree the Sun 1s in. : 

Seek the Day of the Moneth in the Rundle of 

e NoCturnal, and againſt it in che Circle of 
gnes you will finde the Signe and Degree the 

n 1s 1n, 
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rw of all pze; Celeſtiall and Terreſtrial, 

; free Prolomaick and Copernican, The 
Mathematical Jewel, and ſeveral other In- 
ſtruments of the like nature, are made and (old 
by Joſeph Moxon at his ſhop on Ludgate-hill 
near Fleet. Bridge, where you may have Books 
for the uſe of all theſe and ſeverall other In- 
Sruments, Alſo WMapps for all Commriys, 
and Sea-Platts for all Navigations. 
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